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(57)Abstract: 

PURPOSE: To provide a radiation resist compsn. having 
high sensitivity and dry etching resistance by 
incorporating a copolymer containing 3-oxocyclohexyl 
acrylate or methacrylate monomers as the repeating 
unit. 

CONSTITUTION: This radiation resist compsn. contains 

a copolymer expressed by formula having 3- R n/ 

oxocyclohexyl acrylate or methacrylate monomer unit, v^h.C H« •/c^r^rrrrr-'iv^T^Tf-- ^^^ ^-^n.-: 

and preferably, other acrylate or methacrylate monomer Jc^ c 

unit as the repeating unit. In formula, R and R' are H or % ^!f^ 9^ ^pn' 

CH3 and R" is an org. acid. If this compsn. is prepared to 

obtain a resist material, R" is preferably an alicyclic org. 

group, for example, admantyl group, norbonyl group, or 

cyclohexyl group in order to obtain small absorption in a 

short wavelength region and high dry etching durability. 

The weight average mol.wt. of this copolymer is 

preferably 2000 to 3000000. 



LEGAL STATUS 

[Date of request for examination] 1 1 .1 2.1 998 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3236073 

[Date of registration] 28.09.2001 

[Number of appeal against examiner's decision 
of rejection] 



http://wwwl 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAAb2aWl VDA405346668.,. 2005/1 2/21 



Searching PAJ 



2/2 ^— V 



[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 B.ipdi.ncipi.go jp/PAl /result/detail/main/wAAAb2aW1 VDA405346668... 2005/1 2/21 



09)B:^mi^eff^fr (J p) 02) ^ ^ »|^ |^ ^ ^ (A) cum^tum&m^n 

#1^^5-346668 

(.43yj^mB Tfig5*PCl993)12^27B 



(BOlntCl.' 






F I 




G 0 3 F 7/039 


5 0 1 








7/004 


5 0 3 








7/027 


5 0 1 








H 0 1 L 21/027 














7352-4M 


HO 1 L 


21/ 30 3 0 1 R 








»atSt* *SS^ SjJOH0>»6(± 10 H) 




!RfS¥4- 156818 




(71)tflSIA 


000005223 




¥J« 4 ^(1992)6^160 




1 lliil li$m4<lE^<I^Ba■1'1015#itk 








(72)|&?g# 


?«ijiim;ii*sm'piSE±/hffl*ioi5»n& 








(72)fg?8# 


St 

»S5jiim;iiiii*m'psEJi/hEa'^ioi5#i(& 








(72)fll8# 


»^JI|«JI|*$mt'ME-h/jNH1'1015#* 








(74)f<iffiA 


#1L± W (51-2^) 


(54) l^a>4,Wi 









(57) [gi^] 

R 
I 

-CHi -C- 
I 




(A4iORttH3l.aCHs ) 



(2) 



4tB8¥ 5-346668 



R 



-CH: 



-C 

A 



[fk4] 

R 

H« C = C-C-0— <^ 

o o 



ffil o~ 
[ft 2] 



(at^ORttHXttCHa ) 

2 ] TtB-ag^TS S n S T ^ 'J ^ 

9 0*;U%4:> 



-CHz -C- 



20 



O (> 



(iC+ORliHJtttCHa ) 

TIE— m^r^^nsfflor ^ y ;I/^X{±7{ ^ U ;L'K 30 

[fk3] 

R' 

I 

-CH, -C- 

/\ 

O OR' 



MM-W-i^^^Wti^ 2. 000 — 3, 000. 000 Tfe 

t^. »*^2tB«o«S^i*o 

tt^nstm \y'J7. y mm^^ so 



(Jt«tiOR«HXttCH3 ) 

[0 0 0 1] 

[0 0 0 2] jS^, ^»{*»ain]SS(ilgS)g{tA^jt^j:, 

:^M<^«aiHi^ (LSI) "^m-KW^mm^ (vl s 
I) *^iiffl{k?nT:tet). ^niconT<inp.K^3it« 

[0 0 0 3] 

[0 0 0 4] *ai BM?±0^^e{±. ^ti:J;t)T;l/;!5j 
h + A v-fk $ tl/i 'J ( p - 1 K a 

(*H!|tifm4 4 9 1 6 2 8^^li») o 

[0 0 0 5] cne.©«*Hc. fk^tiitisML^s^xhtc® 
fflRTteS. lEtcJ;oT^^fi:flJi^b-5s«S»^»o{k 



(3) 



5-346668 



CO 0 0 6] 

CO 0 0 71 fb^li<liSb5^Xh#i|4tl±. ^g^ttOJS 
<J: <«lall^/c:«S«fflAPXffl©{t^tii|i^U'S;^X 

CO 0 0 8] m^ii. ummt lt t -y^^m^mt 
CO 0 0 9] Mfc, m^i£^^') (.yi^-^vfvmt-y^ 

Co 0 1 0] *fgH^{±, ^»<*SS(DMJiT'fiJffl^nS 



CHz -C-Hb 

I 



^i:^#^T:fe5^SI^^^->*X hfflfig?%^*i«-r^C i: 
«:@6*li:-r5o Hlc*fgB^l±, C£DSJ[«ifiSb->*X hfflfiSt 

Co 0 1 1 ] 

Co 0 1 2] 

Cfks] 

R 



-CH, -C- 

o o 



coo 1 3] *:filB9cDJta^{ttt. ±ieoZ^'U;l/KX 
;^:Jf^y;l/^xXx;l/#ai*^fiL^fir-rSo co»$L 

CO 0 1 4] 

Cfte] 




R' 



/A 

O OR' 



COO 1 5] ±^fp(ORRZfR' li. ffljitCHXfiCH 

Coo 1 6] R" <D*tSSf4ltCK^tt^n*l/^*\ * 

fgB^cD«tt-a-»;grK r F x^^v-^-b— tf- (}SJ12 4 
Snm) CD J; 9 J&SiKSoa^^^^^S^^tSi: LT bi^ 



S*^K7'1'x«y^>'ifjiStt*^SbV'>©-e, R" 

Coo 1 7] L-s^xhw^^^ee^iii-rs^^i-^^Lt^ 



(4) 



1fgS¥5-3 4 6 6 6 8 



COO 1 8] ±S:*Omti> 

(^31L#{iA) Ofl^l 0~9 0^;I/%. »S 
L<fi3 0-5 Ot;l/%tt"SJ:9^S^^^b. n io 

1 o^r;l/%. »^b< ti5 0 — 7 0^;l/%h*r^i:^^ 
t) ^ 9 0 ^•;i/%;&±iel^ ^ Ui^T. httn(omAff^&'r 20 

CO 0 1 9] ^mmnm^i^(Dmm^i^i^^mit. » 

$L<{i2. 0 0 0 — 3, 0 0 0. OOOT^^oSa 
W-i^^^m 2, 0 0 0 5 0 

W"F^*Oil»f^mc^L<. S/'c3. 0 0 0, 0 0 0^ 

i^fiavt^^'^^afis, 000—1. 000. 000-e 

[0 0 2 0] CCD^olC. *^0.^O^??^LV>±fca^{*: 30 
Ci. Z^U;b^3?.ti^^^U;l/^3-:t4^y>'^n^4^ 

V ^vmxit ;^ ^ ^ u jm:j^::^^?mmt^(DmM LmiiL 9 
0-1 o^;i/%i:3b>^«^^n. ^comm^^^^mti^ 

2. 000 — 3, 000. 0 0 OTfe^c:i!^i(#M^"r 

[0 0 2 1] *f§p^<?D±fcfi'&i*t±. r^U;i/^Xti^^ 
^U;l/^3-:t^^y>^^n-N4^iy;l/#fif<ci:. giJOJg^ 

Co 0 2 2] :ti%BM(onm^i^<D±mm^&^r-&^. 

Tm—m^r^m^n^ 7 ^ U ^ ^ U 3 - 

CO 0 2 3] 
Cft7] 



. 50 



6 

R 

o o 

(St430RfiHXtiCH3 ^^-To ) 

CO 0 2 4] co7^^U;l/KXti;?«^^i;;i/gExxx;i/ 

^ ^ U /I/^xx-r^l/tO^aa^f^i: ttS^&^tta 

3-^+yf>^n-N^>';b;^^M^^^^^^-r^a^tt 

Co 02 5] 2|s:%0^(OT^U;l/^Xfip<i5?^U;U^3- 
Co 02 6] 1) 1, 3-i/^U^:^^yi/:^—)\/t-J 

ti Kne-^y^^^G) 1 , 3-i/^p-^4^-tfy>^:t— 
y h ^ b Kn t!^x;bx-x;l/^'&^-r^o 

2) '&^L/'cl. 3-5/^D^4^'9-y-:;?:e-;I/^y-rh 

3) 'a'^L/c;^^^U;b^3-7"h'^e Fotf^-;b;t 
^ ^ u ^ ffiSSO T^h^^UFnh^^ x;l/ 
a^«LT;^^^'J;I/^3-H Kp4^>'v'^n^4^5/ 

4) IBSL/c><^^U;l/^3-t: Kn^i/i/^n^^^v/ 

[0 0 2 7] ^(ommm'vy^^^^))\^m3-:^^viy^ 

[0 0 2 8] *f€0^ti^fc. 7^U;l/^X(i;^^^'J;l/ 

m3-^^yiy^u^^iy;],mmi^(om&Lm{iL\ o- 

9 0^;l/%^. ffi(7)Z^y;l/^X(^;^^^U;l/^xx-r 
;I/*a(*C03^3SL#f49 0-1 0^;]y%tf^^iE>m^'^ 
tl. afi¥15^)'^a*^2. 0 00-3. 0 00. 00 0 



7 



(5) 



#Bfl¥5-3 4 6 6 6 8 

8 



Co 0 2 9] *fgBBcD)K!}*isib>^*x hm^mcisif^m 

s* X- 



Co 0 3 0] • h U 7U-;UX;U4-^^'>Aigo 

Cfks] 



(X- as b Ft 



CPs S Oa ■ 
CO 0 3 1 ] • i^ry-;l/3-v'HiSo mtf. 

I ♦ X- 



A s F6 



, PF* - . BP, - . 
Cfk9] 



(X-«SbF»-, AsF*-. PF»-. BF« 

litl 0] 



CPs SO3 - 

CO 0 3 2] • T.Jl'^^^— ho m?HS. 



CHs — <0)— SO» — (O) CH3 — <§>— SO3 — (JO/ 



<0)'-COCH--(@> 
OSOa 



CO 0 3 3] 

Cfk 1 1 ] 
C 1 3 c 



CHa 



cc 1 3 





(X«B r. C 1 



CO 0 3 4] :4?i?imco^mmiyiyxhm^mc.i::-'^^m 



^SSatiftS-a-i* 1 0 OSMgPtcJ^LTO. 1—3 0 

SISItcJ:f?S^tC}*46SCi:*^T'#So 
Co 0 3 5] ^fgH^OfflfiJtl^^fllV^TU-i^X h/^^— > 

>*jgfig-r-5o 

Co 0 3 5] 

so 5o c<omiELmmi7§mmm^wrctii\.^rcitm 



9 



(6) 



itfBB¥5-3 4 6 6 6 8 

10 



[0 0 3 7] *f«woui^xhiHfiE!i4nc^i,^Ttt. 

R 



-(- C H 2 - C 



H 



R O 
I 

CHi -C -Hr +ni 

A 

O OH 



^ +mH 



[0 0 3 9] CtDl^i^XhffifiStl^cD'^— X^l^yv— T'fe 

[0 0 4 0] 8S)ta5t?^^Lfc*/i/5p>iKa. «a-&f* 

[0 04 1] 

[0 0 4 2] mmmi 

cnm^li^ >{^f^U;l/^3-^+V2/^n^:^^S^;l/^ 
OH 




0 



OH 



[0 0 4 5] :^V>T\ i$?U— x>'^.1^U— ^— TMffi 
feet. f&K^7j<|g:^U^7A7j<r^fSTSto/co Tk^^x- 



30 



[0 0 4 3] 1) 1, 3-i/^n^4^-9->v^:t— ;l/ty 

5 0 OmlCO-^X^:7'^X:3lC, 2 5g (2 0 TmiDol) CD 
1. 3-iy^a^:^^y^iy:t—)V^ 19. 18g (2 2 
Simnol) Kntf-^^, SfbP<^b>8 OmK h 

•^H Fny'^^S OmU 2 6 Omg ( 1 /imol ) CDtf y 

xh"^>';l/:tojif-Lx> (PTFE) T^n— x^O^^ 

nfcx^?-^-/^-^AtiT. ^iaT*2o^p^a}$u 

[0 0 4 4] 

[fki 3] 



OH 



H 




O 




jl:^^L.^U'^h^''yy^'-'^mm\^. 3 2/6 8-6 
4/3 6^Di^^x^;l//-^4^t^>Tfgai^nfcgP5^'^^ 
a6/c:o 

[0 0 4 6] ^^(DM\^^m&mm<D}&i^t LT^a6en 

Tel. 3->'^n^4^-9->'>^^-;l/^y7^h'^t:Kntf 
5-;l/X— x;l/OiRfiti: 1 0. 4 6g (2 5. 2 %) T 

^o/co ^/-c. c(Dit^m(om9\'^^m<omm (kb 



(7) 



5-346668 



11 



12 



3 4 0 1 (s) . 2 9 3 8, 2 8 6 2, 1 4 5 3. 1 3 

53, 1134, 1118, 1077, 1023 

(s) , 8 6 8, 8 1 2 

[0 0 4 7] 2) ;»<iSr^U;I/K3-xh^t:FDt?^^ 

mm^K^^^i^^f. 10. 20 g (5 0. Qmmol) (7) 

-;l/x— r;K 6 0mlO^.7j<-r h V t Kp'7^>^A 
OH 



10 



*AnTffl»L:9:;6^e. n-y^;l/U^'>A (4 3. 7 
mK ImmoK 1. 4 M^^^I^V^?^) U >>^:6^^f^ 

o<o«TLT. mi^vi^mmnLrco :^^i/^t% 4. 

84g (46. 3nimol) (D:^^ V ^IM^t^V \^^->V 

Co 0 4 8] 
Utl 4] 



6. 



CH; 



Ht C = C 



o 




c = o 
I 

c 



1 



n - B u L I 



CH: 



Hz C = C 




Co 0 4 9] SJS;rg?S«^SS-^S5t?#U 1 0 Oini©7j< 

^taxr 3 o^mmL <mi^Lrc, i^i/^r-rSi^^ 5 o o 30 

— T'iltSLT. 4/9 6—1 6/8 4 OP^X^ylz/'N 
[00 50] 8. 84g (64. 7%) (Dy^^i^V/l'm 



[0 0 5 1] 3) p< ^ U ;I/K3 -t Fn^^ ->->^a'N 

1 0 Oml(D-^XS7^X3lc:, 8. 84 g (3 2. 9™ 

ol) <0^^i7ij;i/g?3— 7=-h^t KDfc!^-;l>;^4^i/iy 
i^a^^zyji'^ 1 OmKO^^y— ;K 0. Smicoz^^ 

[0 0 5 2] 
Utl 5] 



50 



(8) 



5-346668 



13 



14 




0 



[0 0 5 3] zmmm. mm^a^h^'yy^—T-mn 

CO 0 5 4] f#^nf£:^^$r^U;l/^3-t: Ka^S/v'^ 
D--^^v';l/(DlR«(i5. 73g (94. 4%). ^fc^ 
(Omn^^^mm^^ (KBr. --h, 

3415 (s), 294 3. 286 5, 



30 



(s) 



1 6 3 7. 1 4 



Hi 



OH 



[0 0 5 7] mm^a-^h^^^y^—TKJt^ff^T^mm 

V)Vti^ju^u'^h^'yy^-xmm\^T. 10/90 
-40/6 ocommj^^^v/^^v-^vrnm-^tirc^^ 



OH 



17 5 (s) , 9 8 5, 8 1 6 

[0 0 5 5] 4) :^^^^))Vm.3-:t^Vi/^U^^i/ 




+1^\C^^^'^rz2 0 0m\(Oi-7My'^7.:2\Z^ 5. 7 

3g (3 1. Immoi) co^^^U;l/K3-t:Kn4^->i/ 
^n-^4^>^;K 3 0mlC0#|7j<^fl:;j^^l^:/. 5gtD4A 

^1x4=-^^— s/—:/^ An. p T F En—x^^^^^n 

fzo 3 5. lOg (9 3. 3mmol) C0lfU>^-=-^ 

A^>'^n;^-h (PDC) ^iPx.T. ^^#HMTtc^ 
?a-e2^P^. :^^V^T5 0''CTmP^. «SL<JSJ$LT. 

[0 0 5 6] 
[ikl 6] 




50 



[0 0 5 8] m^ntc?^ 1^ ^ V Jl^^S -:t^Vzy ^ 

^iyMtM^^m(Dmi^r$>^. ^oiKati4. 6 i g 

(8 1. 4%) T'feofco COft^tSlO/j^Jl^^i^Tt^ffO 

(KB r. --b. cra-O ii:;J^ti:^-r ^^5D T^o 

2957, 1718 (s), 1687 (m), 163 
7. 1 4 5 4. 1 3 1 5. 1 2 9 4. 1 1 6 5 (s) . 
1 0 8 6, 1 0 2 1 (w) . 9 4 0 (w) 



(9) 



5-346668 



15 

CCOIRt^-^CO^-^. 1 7 1 8cm-» ^(iXX-r 

h>0;^;bJp-;l/atcS5l5U. ^LT l 6 3 7cm'^ Okf 

CO 0 5 9] $fc. C<D{t^^S(D » H NMR (2 0 0 
MHz ) RU^^ C NMR (5 0MHz) 

^<D^^. 5. 3 3ppm CDlf— ^ti3-^^VS/^n^ 

1 {io^^;l'7'n hvtcS^L. 2. 6 8, 
2. 5 5ppm h{i2ffiOp«^;i/ io 

hvlcS^fef^o ^rc> »3 c NMR-r— 
2 0 8. 2ppm (Ob!-d^ti>>-h>o:?jyl/.1?-;l/]^^ 
16 6. IppmOlf— ^«xX7^;l/0*;U>1-: 

[0 060] mmmz 

So 

[0 0 6 1] 5 OmlCD-^XS:7'^Xntz:, 2 g ( 1 1 mm 
ol) (0;^^^V)lyM3-:t^Viy^a^^iy;l^ 1, 5 20 
2g (7. 3mmol) ^ ^ U ^l/g^Z^-^^^^k 9. 
2mltOi:^:t4^'9'V. 1 5 Omg (9 1 5 ^mol ) (OT^/\^ 
X-ry:/^n- h U;l/ (A I BN) PTF E f- 

•e^glJU 0. ImmHgRtf 5 0rT6^S$£j*;?'^i:fc<, 

Rxf^tmi'^^zmmMi.rco m^o^mt. 0. imm 

YigBLZf 5 0 •'cco^^T 1 6 msn-Dfco 
Co 0 6 2] -a-^^nfcita^i^ioiRati 2. 1 9 g 
(6 2. 2%) T-feD. mmw-i^^^mitz 1,00 

0. i^iS^Stii. 3 STfeD. *fcS^^*4^o^^v>'i> 
n LmHitT ^^^^ y^fX^mM. L ^ 

;bitti3 5 : 6 5Tfeo/Co Mtc. ^^9\^^ft^mtf'^\,t 
:k\^^t^m (KRS-5. y>C)VL.. cm-n tm^bH 

tCo 40 

2 9 1 3. 2 8 5 5. 1 7 1 9. 1 4 5 1. 1 2 6 2. 
1152 (s). 1054. 968 (m), 751 

(m) 

Co 0 6 3] n^nrz^M.^{^<OZ a Snm^CifettS^O 

•y ^m^(Dm^m. 3 0 %tcj±--cT«iatciSA^o fco 
C0 0 6 4] mmm3 

^SEfl^j2T'&^L^cK«^«:^l 31iit%Oi/^P-N^ 
•9-y>JgSgi:L. c<Ojtfi^Wc*fLT 1 0SM%Ob so 



16 

CO 0 6 5] ^(ommn^. ^^1J-;^^;i'>-*>'vlf> 
(HMDS) ma^SSLfcS i O2 Sffi±tcXb!>'rJ- 
hU. 6 0t:i?2 05>ra^-^LTP^0. Qiim(On 
m^^^l^tco K r Fxc^^S/v-U-- If-XT^^y/-^- 
(NA = 0. 4 5) :&j^fflLTCO}55BS^Ii^m. 10 

»i7AM^Kn:t^^>/K (TMAH) (02. 3 8 %7k^?S 

CO 0 6 6] COUv^XhMfiK^ati. 4 0mJ/cm2 Oil 

3^gT0. 4 ^inKO^-rv - zv'F • x--<-x/^^-;y 

^^®LfCo MIC. 0. 9 5/0. 0 5tDCF4/O2 
ig-a-;^^X^^^-:>T. 0. 3torr. 3 0 0 WO^ffT K-^ 

M^^moSM4^^>'-r ^ y bt^X h 8 2 0 ^I^^OX 

CO 0 6 7] ^mm^ 

m^^M<0 V U >'x-;bX;l/.i>x<>A^4^-9':7;l/:^a7 

Co 0 6 8] CCOCTtC:Jb'ttSUi^Xhffl^?^ti. 5 OmJ 
/cm2 COilTtaTO. 4 /imCD^-r> • Z>K • X^— 
X/^i5f->:^«^i^LrCo 

CO 0 6 9] 

X ^ ^ ^ O^ffiffl-r S C h tc J: o T±fca 
^i*:^ O ^> K 5 X ^y ^ > ^^BlS^Si^) S C ^ W 

CO 0 7 0] sfoT. *fg0^o«a^{*^^^«oisa 
3S:^5g^9j^;a^'&t>-t^ri#fi!c;?n/cb>^x hm^m 

LT F^'Yx>y^><>^BttcOi^V^^> 

«-r S S0>^tt i: ffiv > F X -y ^ V ySBIS ^^^b-^i: 
i^o^^a(Ofb^±i$i^US/-x hm^^^mmir^ c t 

CO 0 7 1] sfc. :^mM(ou-:^xhm^m±±t^(Dt 



(10) 



5-346668 



17 



18 



jV<0 > H NMRX^^h/l/^-\'-h-pfeSo 



C02] 




o 



8 



S 



S 



IS 
j3 



